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Motivation

• Use	a	position	dependent	energy	correction	to	improve	constant	term	
of	energy	resolution	of	EMCal in	simulation
• This	occurs	because,	e.g.,	a	photon/electron	which	showers	in	the	
center	of	a	tower	vs.	near	the	edge	of	a	block	will	have	different	
energy	response
• Wrote	a	calibration	module	and	submitted	via	pull	requests	for	
coresoftware #314,	updated	G4_CEMC	macro	#61,	calibrations	#24	
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Methods

• Using	Chris’	single	particle	
photon/e± G4	hits	files
• Collect	energy	response	in	
16x16	bins	in	eta-phi	space	
for	the	2x2	block
• Determine	position	of	a	
particular	cluster	in	this	
binning	and	apply	energy	
response	correction
• Example	1D	energy	
responses	are	in	back	ups

Tower	1 Tower	2

Tower	3 Tower	4

Divide	this	2x2	block	into	16x16	bins	and	determine	energy	response

3



Calibration	Module

• Calibration	module	takes	the	
node	CLUSTER_CEMC	and	
calculates	and	applies	
correction,	creating	a	new	
node	
“CLUSTER_POS_COR_CEMC”
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Results

• Before	position	dependent	
correction,	see	η
dependence	and	not	very	
good	constant	term
• After	correction,	η
dependence	is	minimal	
and	constant	term	is	more	
reasonable	based	on	test	
beam	data
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Perfect	EMCal Simulation

• Additionally	run	single	
photon	gun	for	“perfect”	
EMCal in	simulation
• Only	used	EMCal and	beam	
pipe	in	simulation
• Constrained	photon	gun	to	
center	of	one	single	(2D	
projective)	tower	at	η=0.325	
and	φ=1.00
• Energy	responses	in	back	up
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All	Energy	Resolutions
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Conclusions

• Calibration	module	put	into	git,	updated	default	Fun4All	macros	to	
give	users	option	to	use	the	calibration
• Calibration	improves	single	photon/electron	constant	energy	
resolution	by	1-2%
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Back	Up
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Positron

Before	Correction
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Photon

Before	Correction
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Example	1D	Energy	Responses

• Responses	are	laid	out	as	
follows
• Each	slide	corresponds	to	one	
fmodeta bin,	i.e.	one	eta	bin	in	
the	2x2	block
• Each	slide	has	16	panels,	which	
each	correspond	to	one	
fmodphi bin,	i.e.	one	phi	bin	in	
the	2x2	block,	laid	out	like	the	
cartoon	to	the	right
• Note	the	ones	here	are	for	
electrons,	but	the	responses	for	
positrons/photons	are	similar

13
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0.375<fmodeta<0.5

17

energy_3_0
Entries  1684
Mean   0.9802
Std Dev    0.07016

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

energy_3_0
Entries  1684
Mean   0.9802
Std Dev    0.07016

energy_3_1
Entries  622
Mean   0.9592
Std Dev    0.07224

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45

energy_3_1
Entries  622
Mean   0.9592
Std Dev    0.07224

energy_3_2
Entries  414
Mean   0.9493
Std Dev    0.06476

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_3_2
Entries  414
Mean   0.9493
Std Dev    0.06476

energy_3_3
Entries  324
Mean   0.9498
Std Dev    0.06616

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_3_3
Entries  324
Mean   0.9498
Std Dev    0.06616

energy_3_4
Entries  269
Mean    0.946
Std Dev    0.06544

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22

energy_3_4
Entries  269
Mean    0.946
Std Dev    0.06544

energy_3_5
Entries  294
Mean   0.9513
Std Dev    0.06637

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

energy_3_5
Entries  294
Mean   0.9513
Std Dev    0.06637

energy_3_6
Entries  486
Mean   0.9695
Std Dev    0.07486

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_3_6
Entries  486
Mean   0.9695
Std Dev    0.07486

energy_3_7
Entries  1353
Mean   0.9805
Std Dev    0.0706

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_3_7
Entries  1353
Mean   0.9805
Std Dev    0.0706

energy_3_8
Entries  1611
Mean   0.9591
Std Dev    0.0758

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_3_8
Entries  1611
Mean   0.9591
Std Dev    0.0758

energy_3_9
Entries  579
Mean   0.9025
Std Dev    0.08525

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_3_9
Entries  579
Mean   0.9025
Std Dev    0.08525

energy_3_10
Entries  338
Mean   0.8798
Std Dev    0.08251

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

energy_3_10
Entries  338
Mean   0.8798
Std Dev    0.08251

energy_3_11
Entries  304
Mean   0.8554
Std Dev    0.08803

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

energy_3_11
Entries  304
Mean   0.8554
Std Dev    0.08803

energy_3_12
Entries  270
Mean   0.8555
Std Dev    0.08547

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

energy_3_12
Entries  270
Mean   0.8555
Std Dev    0.08547

energy_3_13
Entries  315
Mean   0.8565
Std Dev     0.093

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

energy_3_13
Entries  315
Mean   0.8565
Std Dev     0.093

energy_3_14
Entries  462
Mean   0.8886
Std Dev    0.09127

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

18

20
energy_3_14
Entries  462
Mean   0.8886
Std Dev    0.09127

energy_3_15
Entries  1479
Mean   0.9553
Std Dev    0.08129

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70

80

90 energy_3_15
Entries  1479
Mean   0.9553
Std Dev    0.08129



0.5<fmodeta<0.625

18

energy_4_0
Entries  1495
Mean   0.9796
Std Dev    0.07214

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_4_0
Entries  1495
Mean   0.9796
Std Dev    0.07214

energy_4_1
Entries  589
Mean   0.9619
Std Dev    0.06086

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

energy_4_1
Entries  589
Mean   0.9619
Std Dev    0.06086

energy_4_2
Entries  367
Mean   0.9517
Std Dev    0.06303

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_4_2
Entries  367
Mean   0.9517
Std Dev    0.06303

energy_4_3
Entries  254
Mean    0.945
Std Dev    0.07144

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

energy_4_3
Entries  254
Mean    0.945
Std Dev    0.07144

energy_4_4
Entries  250
Mean   0.9516
Std Dev    0.06169

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_4_4
Entries  250
Mean   0.9516
Std Dev    0.06169

energy_4_5
Entries  255
Mean    0.949
Std Dev    0.07745

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22
energy_4_5

Entries  255
Mean    0.949
Std Dev    0.07745

energy_4_6
Entries  419
Mean   0.9573
Std Dev    0.07345

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_4_6
Entries  419
Mean   0.9573
Std Dev    0.07345

energy_4_7
Entries  1250
Mean   0.9786
Std Dev    0.07291

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_4_7
Entries  1250
Mean   0.9786
Std Dev    0.07291

energy_4_8
Entries  1512
Mean   0.9584
Std Dev    0.07239

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_4_8
Entries  1512
Mean   0.9584
Std Dev    0.07239

energy_4_9
Entries  504
Mean     0.91
Std Dev    0.08094

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_4_9
Entries  504
Mean     0.91
Std Dev    0.08094

energy_4_10
Entries  305
Mean   0.8791
Std Dev    0.08667

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

energy_4_10
Entries  305
Mean   0.8791
Std Dev    0.08667

energy_4_11
Entries  267
Mean   0.8588
Std Dev    0.08836

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

energy_4_11
Entries  267
Mean   0.8588
Std Dev    0.08836

energy_4_12
Entries  259
Mean   0.8642
Std Dev    0.1072

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

energy_4_12
Entries  259
Mean   0.8642
Std Dev    0.1072

energy_4_13
Entries  281
Mean   0.8533
Std Dev    0.09276

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

energy_4_13
Entries  281
Mean   0.8533
Std Dev    0.09276

energy_4_14
Entries  388
Mean   0.8916
Std Dev    0.09855

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

18

energy_4_14
Entries  388
Mean   0.8916
Std Dev    0.09855

energy_4_15
Entries  1348
Mean    0.959
Std Dev    0.08121

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70

80

90

energy_4_15
Entries  1348
Mean    0.959
Std Dev    0.08121



0.625<fmodeta<0.75

19

energy_5_0
Entries  1526
Mean   0.9862
Std Dev    0.07179

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

energy_5_0
Entries  1526
Mean   0.9862
Std Dev    0.07179

energy_5_1
Entries  614
Mean   0.9657
Std Dev    0.06769

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45 energy_5_1
Entries  614
Mean   0.9657
Std Dev    0.06769

energy_5_2
Entries  401
Mean   0.9531
Std Dev    0.07055

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35
energy_5_2

Entries  401
Mean   0.9531
Std Dev    0.07055

energy_5_3
Entries  292
Mean   0.9433
Std Dev    0.07116

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22
energy_5_3

Entries  292
Mean   0.9433
Std Dev    0.07116

energy_5_4
Entries  269
Mean   0.9554
Std Dev    0.05904

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22

24
energy_5_4

Entries  269
Mean   0.9554
Std Dev    0.05904

energy_5_5
Entries  292
Mean   0.9605
Std Dev    0.07924

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

energy_5_5
Entries  292
Mean   0.9605
Std Dev    0.07924

energy_5_6
Entries  445
Mean   0.9697
Std Dev    0.08101

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_5_6
Entries  445
Mean   0.9697
Std Dev    0.08101

energy_5_7
Entries  1275
Mean   0.9859
Std Dev    0.07565

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_5_7
Entries  1275
Mean   0.9859
Std Dev    0.07565

energy_5_8
Entries  1586
Mean    0.961
Std Dev    0.07749

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_5_8
Entries  1586
Mean    0.961
Std Dev    0.07749

energy_5_9
Entries  626
Mean   0.9116
Std Dev    0.08267

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

energy_5_9
Entries  626
Mean   0.9116
Std Dev    0.08267

energy_5_10
Entries  364
Mean   0.8851
Std Dev    0.08706

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22

24
energy_5_10
Entries  364
Mean   0.8851
Std Dev    0.08706

energy_5_11
Entries  269
Mean   0.8714
Std Dev    0.09065

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

energy_5_11
Entries  269
Mean   0.8714
Std Dev    0.09065

energy_5_12
Entries  231
Mean   0.8583
Std Dev    0.09984

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10
energy_5_12
Entries  231
Mean   0.8583
Std Dev    0.09984

energy_5_13
Entries  299
Mean   0.8707
Std Dev    0.1041

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

energy_5_13
Entries  299
Mean   0.8707
Std Dev    0.1041

energy_5_14
Entries  418
Mean   0.8992
Std Dev    0.0964

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

18

20

22 energy_5_14
Entries  418
Mean   0.8992
Std Dev    0.0964

energy_5_15
Entries  1402
Mean    0.957
Std Dev    0.08479

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70

80

energy_5_15
Entries  1402
Mean    0.957
Std Dev    0.08479



0.75<fmodeta<0.875

20

energy_6_0
Entries  2341
Mean        1
Std Dev    0.07372

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

energy_6_0
Entries  2341
Mean        1
Std Dev    0.07372

energy_6_1
Entries  914
Mean   0.9874
Std Dev    0.07225

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_6_1
Entries  914
Mean   0.9874
Std Dev    0.07225

energy_6_2
Entries  560
Mean   0.9776
Std Dev    0.07309

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45

energy_6_2
Entries  560
Mean   0.9776
Std Dev    0.07309

energy_6_3
Entries  441
Mean   0.9719
Std Dev    0.06813

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_6_3
Entries  441
Mean   0.9719
Std Dev    0.06813

energy_6_4
Entries  378
Mean   0.9672
Std Dev    0.07542

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_6_4
Entries  378
Mean   0.9672
Std Dev    0.07542

energy_6_5
Entries  411
Mean   0.9745
Std Dev    0.07181

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_6_5
Entries  411
Mean   0.9745
Std Dev    0.07181

energy_6_6
Entries  652
Mean   0.9909
Std Dev    0.08561

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45
energy_6_6

Entries  652
Mean   0.9909
Std Dev    0.08561

energy_6_7
Entries  1973
Mean    1.002
Std Dev    0.07948

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

energy_6_7
Entries  1973
Mean    1.002
Std Dev    0.07948

energy_6_8
Entries  2271
Mean   0.9799
Std Dev    0.0799

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140
energy_6_8

Entries  2271
Mean   0.9799
Std Dev    0.0799

energy_6_9
Entries  937
Mean   0.9201
Std Dev    0.08732

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

energy_6_9
Entries  937
Mean   0.9201
Std Dev    0.08732

energy_6_10
Entries  532
Mean   0.8952
Std Dev    0.08145

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25
energy_6_10
Entries  532
Mean   0.8952
Std Dev    0.08145

energy_6_11
Entries  384
Mean   0.8907
Std Dev    0.08798

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

energy_6_11
Entries  384
Mean   0.8907
Std Dev    0.08798

energy_6_12
Entries  385
Mean   0.8768
Std Dev    0.09834

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

energy_6_12
Entries  385
Mean   0.8768
Std Dev    0.09834

energy_6_13
Entries  412
Mean   0.8855
Std Dev    0.1045

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16
energy_6_13
Entries  412
Mean   0.8855
Std Dev    0.1045

energy_6_14
Entries  645
Mean   0.9092
Std Dev    0.09262

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

30

energy_6_14
Entries  645
Mean   0.9092
Std Dev    0.09262

energy_6_15
Entries  2181
Mean   0.9696
Std Dev    0.09109

0.7 0.8 0.9 1 1.1 1.2 1.3
0

20

40

60

80

100

120
energy_6_15
Entries  2181
Mean   0.9696
Std Dev    0.09109



0.875<fmodeta<1

21

energy_7_0
Entries  7023
Mean    1.026
Std Dev    0.07909

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250

300

350

400

450
energy_7_0

Entries  7023
Mean    1.026
Std Dev    0.07909

energy_7_1
Entries  2701
Mean    1.016
Std Dev    0.07865

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

160

energy_7_1
Entries  2701
Mean    1.016
Std Dev    0.07865

energy_7_2
Entries  1569
Mean    1.007
Std Dev    0.07612

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100
energy_7_2

Entries  1569
Mean    1.007
Std Dev    0.07612

energy_7_3
Entries  1170
Mean    1.004
Std Dev    0.07812

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

energy_7_3
Entries  1170
Mean    1.004
Std Dev    0.07812

energy_7_4
Entries  1120
Mean    1.002
Std Dev    0.08151

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70
energy_7_4

Entries  1120
Mean    1.002
Std Dev    0.08151

energy_7_5
Entries  1214
Mean    1.011
Std Dev    0.08429

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

energy_7_5
Entries  1214
Mean    1.011
Std Dev    0.08429

energy_7_6
Entries  1913
Mean     1.01
Std Dev    0.08904

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_7_6
Entries  1913
Mean     1.01
Std Dev    0.08904

energy_7_7
Entries  6305
Mean    1.026
Std Dev    0.08258

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250

300

350

energy_7_7
Entries  6305
Mean    1.026
Std Dev    0.08258

energy_7_8
Entries  7512
Mean    1.007
Std Dev    0.0822

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250

300

350

400

energy_7_8
Entries  7512
Mean    1.007
Std Dev    0.0822

energy_7_9
Entries  2648
Mean   0.9556
Std Dev    0.08902

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

energy_7_9
Entries  2648
Mean   0.9556
Std Dev    0.08902

energy_7_10
Entries  1434
Mean   0.9213
Std Dev    0.09712

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_7_10
Entries  1434
Mean   0.9213
Std Dev    0.09712

energy_7_11
Entries  1023
Mean   0.9095
Std Dev    0.09404

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45
energy_7_11
Entries  1023
Mean   0.9095
Std Dev    0.09404

energy_7_12
Entries  889
Mean   0.9017
Std Dev    0.1009

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

30

energy_7_12
Entries  889
Mean   0.9017
Std Dev    0.1009

energy_7_13
Entries  973
Mean   0.9076
Std Dev    0.09756

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

30

35

40

energy_7_13
Entries  973
Mean   0.9076
Std Dev    0.09756

energy_7_14
Entries  1810
Mean   0.9352
Std Dev    0.09969

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

energy_7_14
Entries  1810
Mean   0.9352
Std Dev    0.09969

energy_7_15
Entries  6372
Mean   0.9951
Std Dev    0.09341

0.7 0.8 0.9 1 1.1 1.2 1.3
0

50

100

150

200

250

300

350
energy_7_15
Entries  6372
Mean   0.9951
Std Dev    0.09341



1<fmodeta<1.125

22

energy_8_0
Entries  11362
Mean    1.016
Std Dev    0.08004

0.7 0.8 0.9 1 1.1 1.2 1.30

100

200

300

400

500

600

700

energy_8_0
Entries  11362
Mean    1.016
Std Dev    0.08004

energy_8_1
Entries  4064
Mean    1.011
Std Dev    0.07538

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250

energy_8_1
Entries  4064
Mean    1.011
Std Dev    0.07538

energy_8_2
Entries  2319
Mean    1.003
Std Dev    0.07558

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

160

energy_8_2
Entries  2319
Mean    1.003
Std Dev    0.07558

energy_8_3
Entries  1754
Mean    1.002
Std Dev    0.0781

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

energy_8_3
Entries  1754
Mean    1.002
Std Dev    0.0781

energy_8_4
Entries  1667
Mean    1.001
Std Dev    0.07747

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_8_4
Entries  1667
Mean    1.001
Std Dev    0.07747

energy_8_5
Entries  1830
Mean    1.005
Std Dev    0.08582

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

energy_8_5
Entries  1830
Mean    1.005
Std Dev    0.08582

energy_8_6
Entries  2968
Mean     1.01
Std Dev    0.09011

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

160

180
energy_8_6

Entries  2968
Mean     1.01
Std Dev    0.09011

energy_8_7
Entries  9066
Mean    1.021
Std Dev    0.08111

0.7 0.8 0.9 1 1.1 1.2 1.30

100

200

300

400

500

600 energy_8_7
Entries  9066
Mean    1.021
Std Dev    0.08111

energy_8_8
Entries  11102
Mean   0.9961
Std Dev    0.0833

0.7 0.8 0.9 1 1.1 1.2 1.30

100

200

300

400

500

600

energy_8_8
Entries  11102
Mean   0.9961
Std Dev    0.0833

energy_8_9
Entries  3719
Mean   0.9467
Std Dev    0.08899

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

160

180

200 energy_8_9
Entries  3719
Mean   0.9467
Std Dev    0.08899

energy_8_10
Entries  1905
Mean   0.9227
Std Dev    0.09252

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80

90
energy_8_10
Entries  1905
Mean   0.9227
Std Dev    0.09252

energy_8_11
Entries  1457
Mean   0.9086
Std Dev    0.09579

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_8_11
Entries  1457
Mean   0.9086
Std Dev    0.09579

energy_8_12
Entries  1287
Mean   0.9105
Std Dev    0.1018

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60
energy_8_12
Entries  1287
Mean   0.9105
Std Dev    0.1018

energy_8_13
Entries  1523
Mean   0.9016
Std Dev    0.09871

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70

80
energy_8_13
Entries  1523
Mean   0.9016
Std Dev    0.09871

energy_8_14
Entries  2650
Mean   0.9396
Std Dev    0.09743

0.7 0.8 0.9 1 1.1 1.2 1.3
0

20

40

60

80

100

120 energy_8_14
Entries  2650
Mean   0.9396
Std Dev    0.09743

energy_8_15
Entries  9953
Mean   0.9899
Std Dev    0.09477

0.7 0.8 0.9 1 1.1 1.2 1.3
0

100

200

300

400

500

energy_8_15
Entries  9953
Mean   0.9899
Std Dev    0.09477



1.125<fmodeta<1.25

23

energy_9_0
Entries  3671
Mean   0.9834
Std Dev    0.08119

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250
energy_9_0

Entries  3671
Mean   0.9834
Std Dev    0.08119

energy_9_1
Entries  1473
Mean   0.9671
Std Dev    0.07549

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100
energy_9_1

Entries  1473
Mean   0.9671
Std Dev    0.07549

energy_9_2
Entries  867
Mean   0.9612
Std Dev    0.07533

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_9_2
Entries  867
Mean   0.9612
Std Dev    0.07533

energy_9_3
Entries  619
Mean   0.9574
Std Dev    0.07821

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

energy_9_3
Entries  619
Mean   0.9574
Std Dev    0.07821

energy_9_4
Entries  586
Mean   0.9609
Std Dev    0.08351

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40
energy_9_4

Entries  586
Mean   0.9609
Std Dev    0.08351

energy_9_5
Entries  615
Mean   0.9685
Std Dev    0.08424

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45 energy_9_5
Entries  615
Mean   0.9685
Std Dev    0.08424

energy_9_6
Entries  1064
Mean   0.9759
Std Dev    0.08951

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_9_6
Entries  1064
Mean   0.9759
Std Dev    0.08951

energy_9_7
Entries  2925
Mean   0.9858
Std Dev    0.08487

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

160

180

energy_9_7
Entries  2925
Mean   0.9858
Std Dev    0.08487

energy_9_8
Entries  3527
Mean   0.9642
Std Dev    0.08294

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140

160

180

200
energy_9_8

Entries  3527
Mean   0.9642
Std Dev    0.08294

energy_9_9
Entries  1368
Mean   0.9067
Std Dev    0.08738

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

energy_9_9
Entries  1368
Mean   0.9067
Std Dev    0.08738

energy_9_10
Entries  802
Mean   0.8885
Std Dev    0.08741

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45 energy_9_10
Entries  802
Mean   0.8885
Std Dev    0.08741

energy_9_11
Entries  614
Mean   0.8723
Std Dev    0.08764

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_9_11
Entries  614
Mean   0.8723
Std Dev    0.08764

energy_9_12
Entries  533
Mean   0.8762
Std Dev    0.09375

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

energy_9_12
Entries  533
Mean   0.8762
Std Dev    0.09375

energy_9_13
Entries  645
Mean   0.8776
Std Dev    0.1015

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

30

energy_9_13
Entries  645
Mean   0.8776
Std Dev    0.1015

energy_9_14
Entries  1165
Mean   0.9042
Std Dev    0.1002

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

energy_9_14
Entries  1165
Mean   0.9042
Std Dev    0.1002

energy_9_15
Entries  3506
Mean   0.9597
Std Dev    0.09119

0.7 0.8 0.9 1 1.1 1.2 1.3
0

20

40

60

80

100

120

140

160

180

energy_9_15
Entries  3506
Mean   0.9597
Std Dev    0.09119



1.25<fmodeta<1.375

24

energy_10_0
Entries  1771
Mean   0.9643
Std Dev    0.06757

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

140
energy_10_0
Entries  1771
Mean   0.9643
Std Dev    0.06757

energy_10_1
Entries  771
Mean   0.9461
Std Dev    0.06866

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_10_1
Entries  771
Mean   0.9461
Std Dev    0.06866

energy_10_2
Entries  458
Mean   0.9405
Std Dev    0.07107

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_10_2
Entries  458
Mean   0.9405
Std Dev    0.07107

energy_10_3
Entries  361
Mean    0.938
Std Dev    0.06522

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30
energy_10_3
Entries  361
Mean    0.938
Std Dev    0.06522

energy_10_4
Entries  298
Mean   0.9407
Std Dev    0.06852

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22

24
energy_10_4
Entries  298
Mean   0.9407
Std Dev    0.06852

energy_10_5
Entries  361
Mean   0.9456
Std Dev    0.08193

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_10_5
Entries  361
Mean   0.9456
Std Dev    0.08193

energy_10_6
Entries  611
Mean   0.9442
Std Dev    0.08977

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

energy_10_6
Entries  611
Mean   0.9442
Std Dev    0.08977

energy_10_7
Entries  1472
Mean   0.9655
Std Dev    0.07538

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_10_7
Entries  1472
Mean   0.9655
Std Dev    0.07538

energy_10_8
Entries  1687
Mean   0.9451
Std Dev    0.07402

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120
energy_10_8
Entries  1687
Mean   0.9451
Std Dev    0.07402

energy_10_9
Entries  685
Mean   0.8857
Std Dev    0.08046

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40
energy_10_9
Entries  685
Mean   0.8857
Std Dev    0.08046

energy_10_10
Entries  425
Mean     0.87
Std Dev    0.08073

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22
energy_10_10
Entries  425
Mean     0.87
Std Dev    0.08073

energy_10_11
Entries  366
Mean    0.848
Std Dev    0.0725

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22
energy_10_11
Entries  366
Mean    0.848
Std Dev    0.0725

energy_10_12
Entries  321
Mean   0.8566
Std Dev    0.09601

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16
energy_10_12
Entries  321
Mean   0.8566
Std Dev    0.09601

energy_10_13
Entries  354
Mean    0.859
Std Dev    0.09609

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16
energy_10_13
Entries  354
Mean    0.859
Std Dev    0.09609

energy_10_14
Entries  583
Mean   0.8805
Std Dev    0.09118

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

energy_10_14
Entries  583
Mean   0.8805
Std Dev    0.09118

energy_10_15
Entries  1700
Mean   0.9404
Std Dev    0.08364

0.7 0.8 0.9 1 1.1 1.2 1.3
0

20

40

60

80

100
energy_10_15
Entries  1700
Mean   0.9404
Std Dev    0.08364



1.375<fmodeta<1.5

25

energy_11_0
Entries  1352
Mean    0.948
Std Dev    0.06533

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_11_0
Entries  1352
Mean    0.948
Std Dev    0.06533

energy_11_1
Entries  618
Mean   0.9293
Std Dev    0.06086

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50
energy_11_1
Entries  618
Mean   0.9293
Std Dev    0.06086

energy_11_2
Entries  363
Mean   0.9276
Std Dev    0.06164

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_11_2
Entries  363
Mean   0.9276
Std Dev    0.06164

energy_11_3
Entries  289
Mean   0.9221
Std Dev    0.06165

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

energy_11_3
Entries  289
Mean   0.9221
Std Dev    0.06165

energy_11_4
Entries  254
Mean    0.923
Std Dev    0.06728

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

energy_11_4
Entries  254
Mean    0.923
Std Dev    0.06728

energy_11_5
Entries  292
Mean   0.9324
Std Dev    0.08558

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

energy_11_5
Entries  292
Mean   0.9324
Std Dev    0.08558

energy_11_6
Entries  432
Mean   0.9267
Std Dev    0.06836

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_11_6
Entries  432
Mean   0.9267
Std Dev    0.06836

energy_11_7
Entries  1126
Mean   0.9475
Std Dev    0.0723

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80

energy_11_7
Entries  1126
Mean   0.9475
Std Dev    0.0723

energy_11_8
Entries  1297
Mean   0.9305
Std Dev    0.0718

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80

90

energy_11_8
Entries  1297
Mean   0.9305
Std Dev    0.0718

energy_11_9
Entries  512
Mean   0.8831
Std Dev    0.0759

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_11_9
Entries  512
Mean   0.8831
Std Dev    0.0759

energy_11_10
Entries  351
Mean   0.8577
Std Dev    0.07991

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

energy_11_10
Entries  351
Mean   0.8577
Std Dev    0.07991

energy_11_11
Entries  288
Mean   0.8507
Std Dev    0.08816

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

energy_11_11
Entries  288
Mean   0.8507
Std Dev    0.08816

energy_11_12
Entries  273
Mean   0.8429
Std Dev    0.08486

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

energy_11_12
Entries  273
Mean   0.8429
Std Dev    0.08486

energy_11_13
Entries  272
Mean   0.8554
Std Dev    0.09086

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

energy_11_13
Entries  272
Mean   0.8554
Std Dev    0.09086

energy_11_14
Entries  498
Mean   0.8667
Std Dev    0.0894

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

18

20

22 energy_11_14
Entries  498
Mean   0.8667
Std Dev    0.0894

energy_11_15
Entries  1273
Mean   0.9261
Std Dev    0.07684

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70

80

energy_11_15
Entries  1273
Mean   0.9261
Std Dev    0.07684



1.5<fmodeta<1.625

26

energy_12_0
Entries  1265
Mean   0.9439
Std Dev    0.0612

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_12_0
Entries  1265
Mean   0.9439
Std Dev    0.0612

energy_12_1
Entries  513
Mean   0.9278
Std Dev    0.06615

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

energy_12_1
Entries  513
Mean   0.9278
Std Dev    0.06615

energy_12_2
Entries  342
Mean   0.9128
Std Dev    0.06959

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_12_2
Entries  342
Mean   0.9128
Std Dev    0.06959

energy_12_3
Entries  271
Mean   0.9163
Std Dev    0.06205

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

energy_12_3
Entries  271
Mean   0.9163
Std Dev    0.06205

energy_12_4
Entries  235
Mean   0.9153
Std Dev    0.06749

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

energy_12_4
Entries  235
Mean   0.9153
Std Dev    0.06749

energy_12_5
Entries  228
Mean   0.9074
Std Dev    0.07101

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

energy_12_5
Entries  228
Mean   0.9074
Std Dev    0.07101

energy_12_6
Entries  398
Mean   0.9224
Std Dev    0.06824

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_12_6
Entries  398
Mean   0.9224
Std Dev    0.06824

energy_12_7
Entries  985
Mean   0.9383
Std Dev    0.06554

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80
energy_12_7
Entries  985
Mean   0.9383
Std Dev    0.06554

energy_12_8
Entries  1136
Mean   0.9247
Std Dev    0.07089

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80

90
energy_12_8
Entries  1136
Mean   0.9247
Std Dev    0.07089

energy_12_9
Entries  526
Mean   0.8825
Std Dev    0.07277

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30
energy_12_9
Entries  526
Mean   0.8825
Std Dev    0.07277

energy_12_10
Entries  313
Mean   0.8457
Std Dev    0.07089

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25
energy_12_10
Entries  313
Mean   0.8457
Std Dev    0.07089

energy_12_11
Entries  251
Mean   0.8596
Std Dev    0.08949

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

energy_12_11
Entries  251
Mean   0.8596
Std Dev    0.08949

energy_12_12
Entries  258
Mean   0.8442
Std Dev    0.09035

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

energy_12_12
Entries  258
Mean   0.8442
Std Dev    0.09035

energy_12_13
Entries  253
Mean   0.8574
Std Dev    0.09179

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10
energy_12_13
Entries  253
Mean   0.8574
Std Dev    0.09179

energy_12_14
Entries  394
Mean   0.8652
Std Dev    0.0794

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

energy_12_14
Entries  394
Mean   0.8652
Std Dev    0.0794

energy_12_15
Entries  1035
Mean   0.9153
Std Dev      0.07

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70

energy_12_15
Entries  1035
Mean   0.9153
Std Dev      0.07



1.625<fmodeta<1.75

27

energy_13_0
Entries  1206
Mean   0.9453
Std Dev    0.06623

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80

90
energy_13_0
Entries  1206
Mean   0.9453
Std Dev    0.06623

energy_13_1
Entries  594
Mean   0.9282
Std Dev    0.06181

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

energy_13_1
Entries  594
Mean   0.9282
Std Dev    0.06181

energy_13_2
Entries  306
Mean   0.9215
Std Dev    0.06653

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22

energy_13_2
Entries  306
Mean   0.9215
Std Dev    0.06653

energy_13_3
Entries  284
Mean   0.9171
Std Dev    0.06226

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25
energy_13_3
Entries  284
Mean   0.9171
Std Dev    0.06226

energy_13_4
Entries  263
Mean   0.9213
Std Dev    0.05994

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22

24
energy_13_4
Entries  263
Mean   0.9213
Std Dev    0.05994

energy_13_5
Entries  285
Mean   0.9231
Std Dev    0.06058

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25
energy_13_5
Entries  285
Mean   0.9231
Std Dev    0.06058

energy_13_6
Entries  384
Mean   0.9314
Std Dev    0.08026

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

energy_13_6
Entries  384
Mean   0.9314
Std Dev    0.08026

energy_13_7
Entries  1031
Mean    0.943
Std Dev    0.06833

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80

energy_13_7
Entries  1031
Mean    0.943
Std Dev    0.06833

energy_13_8
Entries  1183
Mean   0.9299
Std Dev    0.06733

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_13_8
Entries  1183
Mean   0.9299
Std Dev    0.06733

energy_13_9
Entries  512
Mean    0.882
Std Dev    0.07371

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35
energy_13_9
Entries  512
Mean    0.882
Std Dev    0.07371

energy_13_10
Entries  328
Mean   0.8621
Std Dev    0.08318

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

energy_13_10
Entries  328
Mean   0.8621
Std Dev    0.08318

energy_13_11
Entries  212
Mean   0.8429
Std Dev    0.08176

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

energy_13_11
Entries  212
Mean   0.8429
Std Dev    0.08176

energy_13_12
Entries  232
Mean   0.8421
Std Dev    0.08096

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

energy_13_12
Entries  232
Mean   0.8421
Std Dev    0.08096

energy_13_13
Entries  285
Mean   0.8447
Std Dev    0.08527

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

18
energy_13_13
Entries  285
Mean   0.8447
Std Dev    0.08527

energy_13_14
Entries  373
Mean   0.8755
Std Dev    0.09228

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

18

energy_13_14
Entries  373
Mean   0.8755
Std Dev    0.09228

energy_13_15
Entries  1090
Mean   0.9154
Std Dev    0.07707

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70 energy_13_15
Entries  1090
Mean   0.9154
Std Dev    0.07707



1.75<fmodeta<1.875

28

energy_14_0
Entries  1877
Mean   0.9593
Std Dev    0.07813

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120
energy_14_0
Entries  1877
Mean   0.9593
Std Dev    0.07813

energy_14_1
Entries  788
Mean    0.949
Std Dev    0.07754

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

40

45

energy_14_1
Entries  788
Mean    0.949
Std Dev    0.07754

energy_14_2
Entries  474
Mean   0.9351
Std Dev    0.07887

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

energy_14_2
Entries  474
Mean   0.9351
Std Dev    0.07887

energy_14_3
Entries  371
Mean   0.9382
Std Dev    0.07536

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_14_3
Entries  371
Mean   0.9382
Std Dev    0.07536

energy_14_4
Entries  316
Mean   0.9217
Std Dev    0.07878

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

energy_14_4
Entries  316
Mean   0.9217
Std Dev    0.07878

energy_14_5
Entries  397
Mean   0.9287
Std Dev    0.07633

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

energy_14_5
Entries  397
Mean   0.9287
Std Dev    0.07633

energy_14_6
Entries  608
Mean   0.9439
Std Dev    0.0811

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

energy_14_6
Entries  608
Mean   0.9439
Std Dev    0.0811

energy_14_7
Entries  1624
Mean    0.961
Std Dev    0.07584

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_14_7
Entries  1624
Mean    0.961
Std Dev    0.07584

energy_14_8
Entries  1923
Mean   0.9468
Std Dev    0.08252

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120
energy_14_8
Entries  1923
Mean   0.9468
Std Dev    0.08252

energy_14_9
Entries  845
Mean    0.895
Std Dev    0.08282

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50
energy_14_9
Entries  845
Mean    0.895
Std Dev    0.08282

energy_14_10
Entries  475
Mean   0.8713
Std Dev    0.08504

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

18

20

22

24
energy_14_10
Entries  475
Mean   0.8713
Std Dev    0.08504

energy_14_11
Entries  376
Mean   0.8597
Std Dev    0.09131

0.7 0.8 0.9 1 1.1 1.2 1.30

2

4

6

8

10

12

14

16

energy_14_11
Entries  376
Mean   0.8597
Std Dev    0.09131

energy_14_12
Entries  302
Mean   0.8518
Std Dev    0.08901

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

energy_14_12
Entries  302
Mean   0.8518
Std Dev    0.08901

energy_14_13
Entries  388
Mean   0.8503
Std Dev    0.08738

0.7 0.8 0.9 1 1.1 1.2 1.3
0

2

4

6

8

10

12

14

16

18

20
energy_14_13
Entries  388
Mean   0.8503
Std Dev    0.08738

energy_14_14
Entries  617
Mean   0.8762
Std Dev    0.09273

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

energy_14_14
Entries  617
Mean   0.8762
Std Dev    0.09273

energy_14_15
Entries  1651
Mean   0.9315
Std Dev    0.08985

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

70

80
energy_14_15
Entries  1651
Mean   0.9315
Std Dev    0.08985



1.875<fmodeta<2

29

energy_15_0
Entries  5279
Mean     1.02
Std Dev    0.07719

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250

300

350
energy_15_0
Entries  5279
Mean     1.02
Std Dev    0.07719

energy_15_1
Entries  2126
Mean    1.008
Std Dev    0.07625

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

120

energy_15_1
Entries  2126
Mean    1.008
Std Dev    0.07625

energy_15_2
Entries  1220
Mean        1
Std Dev    0.0763

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80
energy_15_2
Entries  1220
Mean        1
Std Dev    0.0763

energy_15_3
Entries  849
Mean    1.003
Std Dev    0.07973

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_15_3
Entries  849
Mean    1.003
Std Dev    0.07973

energy_15_4
Entries  827
Mean   0.9945
Std Dev    0.08661

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50
energy_15_4
Entries  827
Mean   0.9945
Std Dev    0.08661

energy_15_5
Entries  968
Mean    1.001
Std Dev    0.07696

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

energy_15_5
Entries  968
Mean    1.001
Std Dev    0.07696

energy_15_6
Entries  1533
Mean    1.008
Std Dev    0.0896

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50

60

70

80

90
energy_15_6
Entries  1533
Mean    1.008
Std Dev    0.0896

energy_15_7
Entries  4556
Mean    1.019
Std Dev    0.08216

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250

energy_15_7
Entries  4556
Mean    1.019
Std Dev    0.08216

energy_15_8
Entries  5522
Mean   0.9988
Std Dev    0.08152

0.7 0.8 0.9 1 1.1 1.2 1.30

50

100

150

200

250

300

energy_15_8
Entries  5522
Mean   0.9988
Std Dev    0.08152

energy_15_9
Entries  1944
Mean   0.9463
Std Dev    0.09152

0.7 0.8 0.9 1 1.1 1.2 1.30

20

40

60

80

100

energy_15_9
Entries  1944
Mean   0.9463
Std Dev    0.09152

energy_15_10
Entries  1097
Mean   0.9223
Std Dev    0.09407

0.7 0.8 0.9 1 1.1 1.2 1.30

10

20

30

40

50
energy_15_10
Entries  1097
Mean   0.9223
Std Dev    0.09407

energy_15_11
Entries  771
Mean   0.9118
Std Dev    0.09673

0.7 0.8 0.9 1 1.1 1.2 1.30

5

10

15

20

25

30

35

energy_15_11
Entries  771
Mean   0.9118
Std Dev    0.09673

energy_15_12
Entries  642
Mean   0.8952
Std Dev    0.09933

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

30
energy_15_12
Entries  642
Mean   0.8952
Std Dev    0.09933

energy_15_13
Entries  744
Mean   0.8932
Std Dev    0.09657

0.7 0.8 0.9 1 1.1 1.2 1.3
0

5

10

15

20

25

30

energy_15_13
Entries  744
Mean   0.8932
Std Dev    0.09657

energy_15_14
Entries  1491
Mean   0.9225
Std Dev    0.09558

0.7 0.8 0.9 1 1.1 1.2 1.3
0

10

20

30

40

50

60

energy_15_14
Entries  1491
Mean   0.9225
Std Dev    0.09558

energy_15_15
Entries  5036
Mean   0.9827
Std Dev    0.09773

0.7 0.8 0.9 1 1.1 1.2 1.3
0

20

40

60

80

100

120

140

160

180

200

220

240
energy_15_15
Entries  5036
Mean   0.9827
Std Dev    0.09773


